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1974年は平均2Igの球根を供試し 0.50，50， 100， 150Cで各々 30，60，90，140日間の処理
を行い，その後は 170Cの恒温器内で貯蔵した.処理は 7月30日から始めたが， 60日間処
理区ではさらに 9月10日処理開始区をも設けた.調査は翌年1月7日 2月2日と 3月5
日に行った.




1973年は 7月5日から60，105日間 0.50，50Cで低温処理した平均25gの球根を 50， 10~ 
150Cまたは 200Cの恒温器内で貯蔵した.各区は20-25球とし， 12月30日と翌年2月10
日とに新球の形成状態などを調査した.
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E 実験結果
t 球根の恒温貯蔵の影響






ため 1月以降調査ができなかった， 200C区では新球を全然形成せず， ノーズもほとんど発
育しなかった(第1表)，
Table 1. Effects of the steady storage temperature on bulb formation in tulip. 
(1973~1974) 
Storage temperature rC) 0.5' 5' 10' 15' 
Percentage of scale Dec. 30 94.7 93.7 90.5 88.8 
weight* (%) Feb. 10 94.3 85.6 58.0 
Nose lenght (cm) Dec. 30 1.2 3.8 4.4 5.6 
Feb. 10 1.2 4.2 4.7 
Diameter of tunic bulb (mm) Feb. 10 6.5 14.2 
Weight of tunic bulb料 (g)Feb. 10 1.1 3.1 
* Weight of mother bulb scales / weight of mother-and daughter-bulbs x 100. 





Table 2. Effects of pretreatment temperature and storage temperature on bulb 
formation within the mother bulb in tulip. (1973~1974) 
Storage temperature ('C) 5' 10' 15' . 20' 
Observation on Dec. 30 
Diameter of tunic bulb (mm) 
60-days' treatment 
0.5'C 。 5.0 。
105-days' treatment 
0.5'C 。 11.8 10.0 3.5 
5'C 。 14.7 13.3 8.3 
Observation on Feb. 10 
Percentage of scale weight* (%) 
60-days' treatment 
0.5・c 89.2 76.8 87.1 
105-days' treatment 
0.5'C 89.0 31.9 61.9 86.7 
5'C 26.8 46.4 83.0 














理区も新球を形成せず， 140日間処理区でわずかの小球を形成した(第 3表，第 1図). 
なお， と・の・温度の境念も処理旦数が長くなるほど球根形成が進む傾向を示した.
Table 3. Effects of chilling temperature and duration on the bulb formation within 
the mother bulb in tulip. 
The bulbs pretreated with chilling were stored in the thermostat of 17'C 
and were observed on March 5， 1975. 
Treated temperature ('C) 
Weight of daughter bulbs (g) 





Length of nose (cm) 
60-days' treatment 
90日days'treatment 
0.5" 5' 10' 15" 
。 。 。 。
7.8(2.9) 6.2(2.8) 0.4 (0.3) 。
12.3 (4.5) 11.0(6.0) 2.6(0.5) 。
11訓4.7) 8.2(2.6) 0.2 
2.8 4.5 5.5 5.2 
3.6 4.7 5.6 4.9 









Fig. 1. Effects of the chilling temperature and its duration on the bulbing degree 
(weight of daughter bulbs / weight of mother-and daughter-bulbs) in tulip 
stored at 17'C. (1974~1975) 
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Fig. 2.Effects of duration and period of the chilling treatment on the bulb 
fo，rmation within the mother bulb in tulip. 
The seed bulbs pretreated from July 30 or September 10 at 5'C for 60 days 
or 90 days were stored in thermostat of 17・Cand were observed on January 
7， February 2 and March 5， 1975. 
第2図では低温処理時期の異なる 50C60日間処理区と90日間処理の結果を示した.90 
日間処理区では60日間処理区より鱗薬重比は小さく，新球重は大きく，新球形成が進んで
いた.遅く 60日間処理した区は第 1回の調査では 170Cに移してからの日数が短いため，









































































1973年は低温処理した球根を 50， 1O~ 15~ 200C で
貯蔵した 2.5カ月後の12月末に100_ 2QoC貯蔵区では
外子球が発育を始め，翌年2月10日には新球は一層発育












Fig. 4. Effects of storage temperature on bulb 
formation of tulip bulbs pretreated at 
5'C for 90 days. (Dec. 29， 1974) 
Right lwo rows show the daughter 
bulbs formed within themother bulbs 
and the noses. 
Table 4. Effects of storage temperature on bulb formation of tulip bulbs pretreated 
with the chilling at 5'C for 90 days from July 30， 1974. 
Storage temperature('C) 10' 15' 20・ 25' 30' 
Percentage of scale weight* (%) 
Dec. 29 76.5 51.1 37.7 88.0 90.7 
Feb. 19 56.7 10.2 36.0 86.3 93.0 
Apr. 9 11.6 5.3 88.0 
Weight of daughter bulbs (g) 
Feb. 19 Inside bulbs 3.0 5.8 2.8 0.2 O 
Tunic bulb 2.5 6.6 2.8 0.8 。
Total 5.5 12.4 5.7 1.0 。
Nose length (cm) 
Feb. 19 5.1 5.3 2.7 5.1 3.5 
ホ Weightof .mother bulb scales / weight of mother-and daughter-bulbs x 100. 
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の値は低温処理を行わず2d'Cで貯蔵 and of the subsequent heat treatment on the 
した区と同程度で90%に近かった .bulbformation within the mother bulb in tulip. (Jan. 10， 1975) 
From ieft toward right， unheated， heated at 30・'Cfor 10， 20and 
(第5表，第 5図 30days， respect附 Iy，
Top : inside daughter bulbs， 
加1iddle : nose and base plate， 
Botlom : outermost daughter bulbs (tunic bulb). 
Table 5. Effects of the subsequent heat treatment on the bulb formation in tulip 
pretreated with chilling at 5'C for 90 days. (1974~1975) 
Duration of heat treatment (days) 。 10 20 30 
Percentage of daughter bulbs weight* 
Jan. 10 48.2 16.1 
Mar. 5 81.6 40.1 4.1 2.6 
Percentage of scale weight** 
Jan. 10 45.7 77.0 87.9 87.9 
Mar. 5 16.8 53.3 87.3 86.7 
Weight of daughter bulbs (g) 
Mar. 5 Tunic bulb 3.2 3.2 0.5 0.3 
Total 9.8 5.7 0.6 0.4 
Nose length (cm) 
Mar. 5 4.3 4.1 4.4 6.2 
* Weight of daughter bulbs / weight of mother-and daughter-bulbs x 100. 















Tab!e 6. Effects of size of bu!bs pretreated with various temperatures and stored 
at 17・Con the bu!b formation in tulip. (Feb. 20， 1975) 
Treated temperature ("C) 
Weight of scales / weight of bulb (.%) 
90 days' treatment 
Large seed bulbs 
Small seed bulbs 
140 days' treatment 
Smal1 seed bu!bs 
Weight of daughter bulbs (g) 
(Weight of tunic bulb) (g) 
90 days' treatm巴，nt
Large seed bulbs 
Small seed bulbs 
140 days'， treatment 
























れず 140日間処理でわずかに認められ， 100Cよりも 0.50と50Cで誘導効果の強いことが
示された， Le NARDは2- 30Cが100Cより強く， 18-200Cでは球線形成誘導は起こら
ないこ kを報告しており，ω，め本実験の結果もこれと一致した.以上の点からみて，チュー
リップの球板形成の誘導適温はo-50C程度と思われる.









































































チューリ yフ。の正常な生長のために低温経過を必要とすることは REES らも明らかにし，
これはその原産地であるイランやトルコ高原の冬季寒冷で夏季は高温で乾燥する気候条件
に対する適応であることを指摘している(10，11)





































1. チューリッ プの球摂を 0.5-200Cの5段階の温度の恒温器内で貯蔵した.その結果
5'， 100C区では母球内に新球を形成した.しかし 0.50Cと150C以上の区では新球を形成し
なかった.
2. 温度と処理期間とを組合せて低温処理を行い， その後球根は 170(15うCで貯蔵した.
30日間の処理ではどの視度区も新球を形成しなかった. 0.5~ 50Cで60日間以上処理した




す影響を調査した.その結果 100， 150C区で新球形成は最も進み大球が得られた 50C区
では発育が遅く ，200C以上では発育が劣り OSOCと300C区では新球は形成しなかった.
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Summary 
There are little published data on the effects of temperature on the bulb 
formation in the tulip. In the previous paper， itwas reported that there were 
two thermo-reactive processes， viz.， the process of induction of physiological 
states for bulb formationand the process of development of bulbs for bulb 
formation of bulbous iris. Hence， the present study was designed to c1arify the 
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effects of temperature on both induction for bulb formation and development 
of bulbs in the tulip 'William Pit'. 
The results obtained were summarized as follows : 
1. When large bulbs were stored in the thermostat at the various steady 
temperatures， daughter bulbs were formed by ゲCand 100C storage， respectively， 
but no daughter bulb was formed at O.5"C and above 150C storages. 
2. Pretreated by various combination of temp巴ratures(0.5， 5， 10and 150C) 
with durations (30， 60， 90and 140 days)， bulbs were stored at 170C in the ther-
mostat. 
The bulbs exposed to 0.5 and 50C for above 60 days formed daughter bulbs 
within the mother bulb. Bulb formation was delayed by 100C of chilling and 
bulbs exposed to 150C scarcely formed daughter bulbs even if treated for 140 
days long duration. The longer the period of chilling the more effective， and 
bulbs treated for 30 days formed no daughter bulb even with optimum tempe-
rature. 
3. Exposed to 5"C of chilling for 90 days， the bulbs were stored at the 
various temperatures (5 to 30oC). When the bulbs were stored at 10 and 150C， 
bulb formation was accelerated and large bulbs were produced. Whereas， when 
the bulbs were stored at lower than グCand higher than 20oC， bulb formation 
was delayed and no daughter bulbs were formed under 0.5 and 300C storage. 
4. when the bulbs were exposed to 300C for 10 to 30 days after the chilling 
treatment， the development of daughter bulbs was suppressed as the duration 
of high temperature lengthened. 
5. When the bulbs of two sizes (9 and 21g) were stored at 170C after the 
chilling treatment， the daughter bulbs were formed within the mother bulb 
regardless of bulb size. 
6. From the results obtained by this experiment， itseems that there were 
two thermo-reactive processes of bulb formation in tulip. 
It was recognized that 0.5 and 50C of the chilling treatment was apparently 
effective to 'induce the physiological states for bulb formation and that somewhat 
high temperature， 10 to 150C promoted the development of daughter bulbs. 
Further， the chilling effect on induction of bulb formation increased with 
lengthening of chilling duration up to a certain limit. Exposure to 30・Cof high 
temperature after chilling destroyed the physiological states for bulb formation. 
7. Based on the results mentioned above， itseems that the optimum 
temperature for bulb formation in tulip is closely related to the climate of its 
native habitat， inthe mountains of Iran and Turkey， with a cold wint 
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